This study examined whether street food vendors sell a sufficient variety of foods for a healthful diet. It was hypothesized that vendors sold only low-cost food groups to enable the buyer to afford the food while the vendor also made a profit. A structured questionnaire was administered to 580 vendors in three selected locations. Data included product names, ingredients, methods of preparation, and the sex of the vendor. A little more than half of the vendors (53%) sold food of only one group; 44% sold cereals. Overall, 36% of vendors, mostly men, sold only carbohydrate products. The percentage of vendors selling foods of more than one group was higher in the working area (53%) than in the slum area (43%, p < .05), and it was higher in both of these areas taken together than in the lower-middle income area (21%, p < .001). Micronutrient and mixed-nutrient products were associated with female vendors. Although a slight majority of all street vendors sell foods of only one group, women vendors are capable of supplying a sufficient variety of food groups that consumers can afford. It appears that consumer purchasing power dictates the food groups provided by vendors, especially cereal-basedfoods. A policy on micronutrient fortification of cereal flours and fats used in popular street food preparation needs to be considered. This could be coupled with consumer and vendor education programs focusing on the importance of healthful diets.
Introduction
The majority of urban dwellers in sub-Saharan Africa countries are highly disadvantaged, with very limited purchasing power. Guaranteeing the efficient distribution of low-cost but nutritious food for them is, therefore, a pressing concern [1]. The Food and Agriculture Organization (FAO) has indicated that street food vendors provide nutritious and tasty ready-to-eat foods at low prices [2, 3] . In Calcutta, for instance, an average (500-g) meal containing 20 to 30 g of protein, 12 to 15 g of fat, 174 to 183 g of carbohydrates, and approximately 1,000 kcal can be purchased on the street for only US$0.25 [4] . The literature indicates that many low-income families would be worse off if there were no vendors to serve fast and relatively inexpensive foods [5] [6] [7] [8] [9] . Street foods have been shown to contribute a substantial proportion of energy and protein (25% to 50%) of the recommended daily allowance (RDA) for adolescents attending school [10] and urban market women [11] in Nigeria. Furthermore, they play a considerable role in the daily diet of low-income male urban workers in Hyderabad [12] , urban construction workers in Nairobi [13] , and street traders in Calcutta [4] . Children are also said to benefit. In Cotonou, for instance, 46% of the meals consumed by children were reported to be from street foods [14] . In addition, street food vending is a source of employment in many developing countries. One can start with minimum capital and low education, yet it provides a good and reliable income [2, 5-7, 9, 15-17] . Street food vendors are increasingly gaining recognition as a necessary component of daily urban life.
Street food vending is present in many Kenyan urban areas, but information about it is scanty. Only one study has been carried out on the proximate composition and contribution of energy and protein of street foods in the diet of manual workers at construction sites in Nairobi [13] . The study showed that street foods provided 17% to 38% of the RDA for energy and more than 50% of the RDA for protein to Alice Mboganie Mwangi and Robert K. N. Mwadime are affiliated with the Applied Nutrition Programme, Department of Food Technology and Nutrition, University of Nairobi, in Nairobi, Kenya. Adel P. den Hartog and Wija A. van Staveren are affiliated with the Division of Human Nutrition and Epidemiology, Wageningen University, in Wageningen, the Netherlands. Dick W. J. Foeken is affiliated with the African Studies Centre in Leiden, the Netherlands. Alice Mboganie Mwangi, Adel P. den Hartog, Robert K.N. Mwadime, Wija A. van Staveren, and Dick W.J. Foeken their consumers. Construction workers perform heavy manual work and need high-energy meals. The study, therefore, addressed only a section of street foods in Nairobi, since it did not include other vending sites, such as low-income residential areas.
Access to a variety of foods improves and maintains the quality of the diet. Urban diet quality, however, depends basically on the sanitary state of the environment and the purchasing power of consumers [18] . Income levels are a major determinant of the degree of access to food and of the nature of food choice [19] . This does not augur well for the urban poor in sub-Saharan Africa. Thus, if street foods are cheap and poor families therefore rely on them, one wonders whether they are heterogeneous enough to provide an adequately nutritious diet, as is frequently alleged in the literature. It has been thought that vendors can sell food cheaply because they obtain raw foodstuffs and cooking fuel in bulk at wholesale prices [20] . However, when buying in bulk a vendor may require considerable capital to offer a variety of foods. Hence, starting with only a little capital, vendors may not be able to provide heterogeneous food group products. In addition, since the main consumers of street foods are the urban poor, the foods must be offered cheaply while still providing profit, and thus variety may not be a priority. Therefore, it was hypothesized that vendors sold food items made mostly from foods of low-cost groups that are not heterogeneous enough to provide an adequately nutritious diet. In addition, because they are more skillful in food preparation, female vendors were expected to provide more variety than males. No study has addressed the issue of street food presentation by vendors in terms of food group variety. The objective of this study was, therefore, to determine whether street food vendors provide sufficient food group varieties for a healthful diet, with special reference to Nairobi. It also examined the links between food group array and study locations, as well as the sex of the vendor. The paper attempts to answer the following questions: What food groups dominate the street food sector in Nairobi? Do vendors present these food groups in a manner that they provide sufficient variety for nutritional adequacy?
Study setting and methods
The study took place in October and November 1997 as part of a larger survey of street foods in Nairobi. It was reviewed and approved by the Research Authorising Board in the Office of the President of Kenya in August 1997. Nairobi, the capital city, was selected because it houses people from all ethnic groups and races and was thought to be more representative than any other city.
Three areas, representing a very low-income slum settlement (Korogocho), a lower-middle income residential area (Dandora), and a working area (the industrial area) were selected on the basis that they were frequented by street food vendors. Rated according to household income, Korogocho is one of the very low-income districts in Nairobi [21] . Dandora is a lower-middle income district, and the industrial area is the only one designated as the general business area of Nairobi. These areas were thought to be representative enough, since a prior exploration of Nairobi had indicated similarities in the type of street foods sold in corresponding income areas within the city. Higherincome residential areas were not frequented by street food vendors and hence were not included. A crosssectional general survey of all vendors found in the selected areas was carried out. To incorporate vendors selling foods for only part of the day, vending sites were visited at three different times (7-10 a.m., 12 noon-2 p.m., and 4-7 p.m.). The respondents in the study were 177 of the 229 vendors in the Korogocho slums, 150 of the 153 vendors in Dandora (the lowermiddle income area), and 253 of the 264 vendors in the industrial area. Nonresponse was due to inability to respond correctly or refusal to cooperate by the vendor. The proportion of nonparticipation in Korogocho was higher because some vendors feared that the study would work against them by making the unhygienic aspects of their foods public. Although the field assistants tried their best to explain that this was not the case, some vendors still refused to cooperate. It was assumed that such vendors were spread over the study area and that they were not different from the respondents in terms of the types of food they sold; hence, their exclusion from the study was not expected to affect the outcome considerably. Trained field assistants administered a structured and pretested questionnaire to the respondents. Data on street food products included the names, ingredients, and method of preparation. The sex of the vendor was also recorded. Based on the ingredients, street food products were classified according to the modified FAO food-commodity grouping system and the key nutrients. The FAO food-commodity grouping system is based on a commercial value system that groups foods into cereals, starchy roots and tubers, legumes and nuts, animal products, fruits and vegetables, and beverages. Although fruits and vegetables belong to one group, they are presented separately in the results to show study location and differences between men and women vendors. The mixed-dishes group consisted of items containing more than one food-group ingredient. The key-nutrient grouping included carbohydrate (cereals, starchy roots, and tubers), protein (animal products, legumes, and nuts), micronutrients (fruits and vegetables), and mixed nutrients (mixture of the key nutrients) in dishes.
To determine the nutrient contribution of some typical dishes from vendors selling foods of only one group and those selling foods of multiple groups, two vendors for each of the three most common dishes per category were selected, and a modified list-recall method [22] was used to estimate the quantities of ingredients used. Following the list of ingredients provided for each product or dish, vendors were asked to recall the usual quantities of each ingredient they used and the number of servings (including those consumed by family members) obtained per recipe. The quantities were reported in terms of weight and household or market measures. The household and market measures were converted to weights by taking weights of at least two of each of the various food ingredients according to the recorded measures. It was assumed that the ingredients used per recipe were evenly distributed among the servings. The amounts of energy and nutrients provided per serving were calculated from the Kenya food-composition table and compared with the RDAs of an average 65-kg Kenyan adult man doing light work, referred to as adult equivalents (AEs) [23] . The references used were 2,600 kcal of energy, 50 g of protein, 30% or less of energy from fat, 10 mg of iron, 750 µg of retinol equivalents (RE) for vitamin A, 500 mg of calcium, 1.2 mg of thiamine, and 1.8 mg of riboflavin [23] . We focused on energy and the listed nutrients because protein-energy malnutrition is the most devastating nutritional problem in Kenya and iron and vitamin A deficiencies are also reported to be major public health problems [24] . The extent of calcium, thiamine, and riboflavin deficiencies is not known in Kenya, but these deficiencies could be a problem where the diet is dominated by cereals, especially if the grain is refined.
Provitamin A carotenoids were converted to RE using the 6:1 ratio [23] and not the conversion ratio of 12:1 newly proposed by the Institute of Medicine [25] . Data were analyzed using SPSS for Windows. Frequencies were run to determine distributions. Proportions were compared using the chi-square and the phi and Cramer's V statistics. The level of significance was set at p = .05.
Results

Street food products and food groups
Seventy-seven different street food products were recorded in the study. Table 1 lists the most common products (sold by at least 30 vendors) and their food groups. The rest of the results are based on the 77 different products recorded in the study. Most of the foods belonged to the cereal food group, and they were mainly wheat-or maize-based.
Of the 580 vendors interviewed, 66% were women. The proportions of female vendors in Korogocho, Dandora, and the industrial area were 50%, 63%, and 78%, respectively. Of the 18 most common food products sold in Nairobi, 13 were significantly associated with the sex of the vendor (table 1). Food products from the cereal, animal products, and fruit and vegetable groups were associated with both male and female vendors. Products from the mixed dishes and the legume and nuts groups were associated with female vendors, whereas those from the beverage group were associated with male vendors. In the animal products group, fried fish was associated with female vendors, whereas roasted and fried meat was a man's business.
In the fruit and vegetable group, fruits were associated with female vendors and vegetables with male vendors.
Street food groups and product varieties
The distribution of product varieties within food groups according to study location is presented in table 2. Korogocho, the slum settlement, was placed highest in product diversity, with 52 different products, as compared with 48 in the industrial area and 46 in Dandora. The animal products and cereal groups had the highest number of varieties. Except for the number of fruit varieties, there was no significant association between study location and number of varieties within food groups (p < .05).
Street food groups presentation
Two types of street food vendors were identified, those who sold food from one group and those who sold food from multiple groups. More than half (53%) of the vendors sold food from one group, and 44% of them sold only cereals or cereals cooked in fat. Table 3 presents the distribution of street food vendors according to food groups sold by study location. Although many vendors sold only cereal products in all three study areas, they were mostly associated with the Dandora lower-middle income area and least associated with the industrial area. There were no vendors of starchy roots in the industrial area. Few vendors sold only sugars and syrups, but they were mostly associated with the Korogocho slums (p = .01). The industrial area had the highest proportion of vendors selling legume and nut products, whereas Dandora had the highest proportion of vendors of animal products (p = .001). Less than half of the vendors sold mixed food groups; these vendors were the least associated with Dandora lower-middle income area (p = .001).
It is worth noting that some vendors of food from only one group sold fruits, but only vendors of food Vendors selling foods of more than 53.1 21.3 56.9 46.6 one group*** from more than one group sold vegetables (in other words, some vendors sold only fruits, but no vendor sold only vegetables). Figure 1 presents the distribution of vendors according to key food nutrients sold and study location. The proportion of vendors selling carbohydrate foods was significantly lower in the industrial area than in the other two areas (p < .001), whereas the reverse was true for the proportion selling micronutrient-rich foods (p < .05). More vendors sold only protein-rich foods in the Dandora lower-middle income area (p < .001), as compared with both the Korogocho slums and the industrial area. The proportion of vendors selling mixed-nutrient foods was higher in the industrial area than the proportion in Korogocho (p < .05), which in turn was higher than the proportion in Dandora (p < .001).
Street food groups and the sex of the vendor
Significantly more male vendors (61%) than female vendors (49%) sold food from only one group. Table 4 presents the distribution of street food vendors according to the vendor's sex and food groups in terms of key nutrients. Carbohydrate foods were associated with male vendors, whereas mixed-nutrient foods and foods rich in micronutrients were associated with female vendors. Protein-rich foods were equally distributed across male and female vendors. However, as shown in table 1, more men sold fried and roasted meat and more women sold deep-fried fish and legumes and nuts. Similar male-female differences were observed in the industrial area, but not in the other study areas. Table 5 shows the proportion of energy from fat and the percentage of adult equivalents (AEs) for energy, protein, iron, calcium, vitamin A, thiamine, and riboflavin per serving of some typical dishes sold by oneand multiple-food group sellers. Except for a few dishes served with vegetables, less than 30% of the total energy per serving came from fat. The amounts of energy and iron per serving were comparable in both one-and multiple-food group dishes, except for mandazi and uji, which contributed a low amount of energy, and chapati and sukuma wiki, whose iron contribution was also low. The multiple-food group dishes that were served with vegetables contributed half or more of the AE for vitamin A. The one-food group dishes and the multiple-food group dishes without vegetables contributed either negligible proportions or only up to 10% of the AE. In general, one-food group dishes provided less thiamine and riboflavin than multiple-food group dishes. A notable observation is that riboflavin was generally low in all the dishes.
Energy and nutrient contribution of typical one-and multiple-food group dishes
Discussion
Street food products and food groups
Street food items sold in Nairobi represent all the FAO food groups. Foods of the cereals group are, however, dominant among street foods because they are cheaper. This supports the hypothesis that street food vendors sell mainly foods from low-cost food groups. The FAO food grouping, however, has some limitations, since it masks the fats and oils used in the products. Grouping such products as mixed dishes can also give the wrong impression.
Traditional coarse grains (such as sorghum and millet), roots and tubers (such as taro, sweet potato, and cassava), and vegetables (such as amaranth) are absent from the list of foods commonly sold in Nairobi. This suggests a tendency toward adopting the nutrition transition trend associated with increasing income and urbanization [26, 27] . As Kennedy and Reardon [28] correctly state, this tendency is worrisome, because it may have an adverse effect on rural production of indigenous foods, some of which (e.g., millet and amaranth) are rich sources of micronutrients. In addition, the production of wheat rather than local grains may be expensive and therefore not augur well for the poor.
Study location % distribution of vendors
Presentation of food groups
The food-product diversity offered depends on local food preferences, purchasing power being the limiting factor. Except for fruit varieties, the study locations in Nairobi were similar in the number of product varieties within food groups. Generally, cereal and animal products are the most varied. This was expected of cereals because they can be modeled into different products and are generally cheap. Animal products can be modeled into different varieties as well and, moreover, are made from a varied number of animal parts. The presence of more fruits in the industrial area and in Dandora is a reflection of consumer preferences. Fruits are generally expensive, contain a lot of water, are not filling, and hence are not in the interest of the urban poor.
In general, a high proportion of individual vendors lack food group variety. This is especially so in the Dandora lower-middle income residential area, where vendors sell mostly cereal products that are consumed as snacks and products of animal origin that are commonly consumed as part of home-prepared dinners or lunches. The association of products of animal origin with the Dandora lower-middle income area as compared with the other areas is probably due to differences in the ability of consumers to afford certain food groups. The cost of products of animal origin, is high and only those who can afford to buy them. Hence, although this study does not address street food consumer characteristics, the links between food group variety and study location is indicative of the type of consumers found in the study areas. This contradicts Blair's [29] assertion that street foods are democratic in that everybody consumes the same food. It is clear that the higher-income people are better able to afford street foods of animal origin, hence the greater supply. The aspect of purchasing power of consumers is well reflected here.
Differences are found in the proportions of vendors selling single-key nutrient foods between the residential areas and the industrial area. The proportion of vendors selling only energy-rich foods is high in both the Korogocho slums and the Dandora lowermiddle income, and the proportion of those selling only micronutrient-rich foods (only fruits in this case) is equally low in both areas. Vegetables are never consumed on their own, and hence they are only sold by vendors selling mixed-nutrient dishes. Although the proportion of vendors selling mixed-nutrient foods is Street food vendors significantly higher in Korogocho slums than in the Dandora lower-middle income area, it does not exceed the proportion selling only energy-rich foods. These results support the hypothesis that vendors sell food items mostly made from cheap food groups and do not include sufficient variety to provide an adequately nutritious diet. The significant differences observed between the Korogocho slums and the Dandora lowermiddle income area may be due to a higher reliance on street foods for meals in the very low-income area as compared with the lower-middle income area.
Nevertheless, it appears that the demand for mixednutrient foods in Korogocho is not higher than that for energy-rich foods, probably because mixed-nutrient foods cost more.
Although the Food and Agriculture Organization (FAO) [3] reports that street foods may be the least expensive and best method of obtaining a nutritionally balanced meal outside the home, the consumer's choice, influenced by knowledge of proper food combinations and ability to purchase, is supreme. This study does not address ways in which consumers combine their foods when buying from vendors, but it shows that a large proportion of vendors are onefood-group sellers. It is unlikely that consumers buy from different vendors to obtain proper combinations of food for their meals, because it might be expensive to buy ready-to-eat food in this manner. In fact, serving dishes of one food group to consumers has been observed. Wide gaps in the provision of protein and important micronutrients have been shown in some typical one-and multiple-food-group dishes. The onefood-group dishes are mainly made of cereal flours, which are especially poor in vitamin A and riboflavin, whereas dairy products are absent as street foods. However, the results show that adequate iron intake can be achieved through typical street food dishes.
Vendors in the industrial area sell foods of greater group (and also product) diversity than vendors in the other areas. Most of them sell foods of multiple groups providing mixed nutrients. Hence, with proper combinations, consumers in the industrial area can obtain a healthful diet from street food vendors. This does not support the hypothesis that vendors' foods are not heterogeneous enough to provide an adequately nutritious diet. It appears that in working areas, people are able to afford mixed-nutrient foods and want to have a proper meal for their lunch. In addition, Bricas's [15] idea of individualism as one of the frames of reference that activates the dynamics of food habits may be active in working places. In other words, while away from household members, consumers can make individual food choices and eat what they like, provided it is within their means.
Street food groups and the sex of the vendor
The association of more product and food group variety with female vendors is a reflection of women's cultural tasks. They know how to cook and are used to preparing different types of foods. They have a competitive advantage over men in that they can prepare foods from different food groups. They are, hence, in a position to provide nutritionally better foods than their male counterparts and probably make more profit. Women comprise a large majority of vendors where there is a demand for proper meals. The finding that women go away from their homes to search for better-paying markets is contrary to logical expectation. Normally, women stay at home and men search for better-paying markets. This observation indicates the willingness and ability of women to compete using their competitive advantage of greater skill in cooking the type of meals that would provide adequate nutrition. Male vendors sell items of a single food group, probably because of their incompetence unless they are backed by a female counterpart. This study did not investigate the role of wives in male vending units and how it affects food group variety. General observations in residential areas, however, indicated that in many male vending units with multiple food group items, women were involved in food preparation. The association of meat products with male vendors also reflects their cultural roles.
Conclusions and policy implications
Although the street food sector in Nairobi offers products from all food groups, most vendors are one-foodgroup sellers, with cereals as the prominent group. Therefore, a high proportion of individual vendors do not sell enough variety of foods for a healthful diet. The presentation of street foods in working areas, however, implies that particularly female vendors are capable of supplying a variety of nutritionally adequate foods. However, the consumers' ability to buy dictates what is offered.
There is, therefore, the need to improve the variety of street foods if an adequate nutrient supply is to be realized. This is especially important in urban poor settlements, where reliance on street foods may be high. Although basic nutrition education of vendors emphasizing the use of multiple food groups might help to achieve this, consumers also need to be educated on how to achieve proper food combinations and be made aware of the benefits of healthful diets. Street food preparation processes and how these affect the nutrient content of products need to be assessed so that bad preparation habits can be pointed out in the education package.
However, there is a risk that improvement of the nutrient supply of street foods may increase their prices, putting them out of reach of consumers. Hence, a policy of fortification of cereal flours used in the preparation of popular dishes with the deficient micronutrients, without passing the cost of fortification to the consumer, is desirable. Although there are claims of fortification of some brands of cooking oil in Kenya with vitamin A, there is no governing legislation on this, and the quantities are not regulated. Introduction of energy-saving cooking techniques could also help reduce costs. For example, a firewood cooking stove that can save energy by as much as 50% has been developed in Kenya. The nutrition and home economics staff, in collaboration with poverty alleviation agencies, need to venture into developing such cooking technology appropriate to street food vendors. The use of local food crops can also prevent an increase in prices. The agriculture and nutrition staff need to encourage the use of such foods by educating both consumers and vendors on their benefits. Although food safety and water issues are not addressed in this paper, vendors generally lack water and have to buy from water vendors, thus increasing the costs of street foods. The health staff, city authorities (especially planners and economists), interested nongovernmental organizations, and the street food vendors should collaborate to develop a better system with the necessary amenities, such as a safe water supply to vending sites.
